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Image registration methods, so far, have been reported many considerable research 
works which have produced a lot of image registration methods in image processing 
research fields at home and abroad. In general, various methods are applied to a 
certain range, and also have its own characteristics. For example, scene matching in 
computer vision and map matching in vehicle positioning system, being known as the 
target detection and location based on its main function of the completion, being 
called image correlation according to its algorithm etc. Registration methods mainly 
include: image registration method based on gray level information, image 
registration method in transform domain method, feature matching and image 
registration method based on motion estimation. Image registration is a basic problem 
in image analysis and processing. It has important applications in the fields of aviation 
image automatic drawing, image reconstruction, computer vision, remote sensing 
fusion, pattern recognition, and medical image processing and image analysis. 
 
On the basis of the previous study at home and abroad, this thesis summarizes the 
estimation framework method for image registration using hierarchical motion, and 
makes in-depth analysis of the hierarchical motion estimation four methods involve: 
affine algorithm, plane surface flow algorithm, the algorithm model of rigid body and 
the general flow field algorithm. On the comprehensive analysis and decomposition of 
the flow algorithm and the plane surface flow algorithm, this thesis puts forward a 
complete set of hierarchical motion estimation of image registration algorithm, and 
realizes the real-time processing on the OpenMP platform. The main research contents 
include： 
 
Firstly, being established different pyramids according to different original images 
using the Laplacian pyramid. Secondly, being calculated the transformation 















methods. Then, being made image warping using bilinear interpolation. Finally, being 
calculated the minimum mean square error according to the affine parameters and 
current estimation error function. Experiment results show that, the method of image 
registration which is implemented on the OpenMP platform overcomes the large 
amount of computation which causes slow computing speed and time-consuming 
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